Insulin stimulates epinephrine release under euglycemic conditions in humans.
In healthy subjects, acute physiological hyperinsulinemia induces activation of the sympathetic nervous system, but in the absence of hypoglycemia, plasma epinephrine levels have not been found to increase during insulin administration. However, the venous level of epinephrine reflects the net result of release, clearance, and uptake and therefore is not a good measure of adrenomedullary epinephrine secretion. The influence of 90 minutes of euglycemic physiological hyperinsulinemia (60 mU x m(-2) x min(-1); plasma insulin concentration, approximately 700 pmol x L[-1]) on epinephrine kinetics using the 3H-epinephrine tracer method was studied in 12 healthy normotensive, non-obese subjects. After bolus injection, [3H]-epinephrine was continuously infused with arterial and venous blood sampling at regular intervals, enabling calculation of total body (systemic) and forearm epinephrine release and clearance. Studies were performed in the basal state and during sympathetic stimulation by lower-body negative pressure (LBNP) of -15 mm Hg for 15 minutes. Control experiments ("sham" clamps, but with LBNP) were performed in four of the 12 individuals. Euglycemic hyperinsulinemia (all arterial glucose samples > or = 4.2 mmol x L[-1]) induced an increase of the arterial epinephrine concentration (P = .03), and tended to increase total body epinephrine release (P = .08). Total body epinephrine clearance did not change during hyperinsulinemia. The insulin-induced increase in forearm blood flow ([FBF] by plethysmography, from 3.0 +/- 0.4 to 3.8 +/- 0.6 mL x dL(-1) x min(-1), P = .01) was strongly correlated with the increase in arterial epinephrine (r = .78, P < .01). Plasma epinephrine concentrations did not change during control experiments (sham clamp). Sympathetic stimulation alone as induced by LBNP did not stimulate epinephrine release. However, the combination of insulin and LBNP significantly increased epinephrine release (from 0.37 +/- 0.06 to 0.56 +/- 0.12 nmol x m(-2) x min(-1), P = .03). We conclude that acute physiological hyperinsulinemia under euglycemic conditions induces epinephrine release. This effect is enhanced when hyperinsulinemia is combined with sympathetic stimulation by LBNP. Due to increased forearm removal, venous epinephrine concentrations hardly change. Epinephrine release was strongly correlated with the hemodynamic effects of insulin.